Quasiequilibrium unfolding thermodynamics of a small protein studied by molecular dynamics simulation with an explicit water model.
The 124 independent molecular dynamics simulations are completed with total time of 196.8 ns. The calculated unfolding quasiequilibrium thermodynamics of G-IgG-binding domain B1 (GB1) shows the experimentally observed protein transitions: a coil to disordered globule transition, a disordered globule to molten globule transition, a molten globule to nativelike transition, and a nativelike to solidlike state transition. The first protein unfolding phase diagram has been constructed from molecular dynamics simulations with an explicit water model. The calculated melting temperature of GB1 agrees with early experiment. The results also agree with the recent experiment result in which GB1 has more than one intermediate.